Background: Phase of Illness describes stages of advanced illness according to care needs of the individual, family and suitability of care plan. There is limited evidence on its association with other measures of symptoms, and health-related needs, in palliative care. Aims: The aims of the study are as follows.
Introduction
'Phase of Illness' is used in advanced illness to describe the distinct stages of an individual's illness according to the care needs of the individual, the family and the suitability of the current care plan to address these needs. 1 It was originally derived from work on casemix classification within palliative care in Australia and is a major determinant of resource use. 2 Patients are classified into one of five phases, outlined in Table 1 , with a new phase assigned whenever a clinical change requires patient and family re-assessment and modification of the existing care plan. Phase of Illness is (except for the dying and deceased phases) not reliant on stage of disease and prognosis, and patients may move between phases in any sequence. 3 Distinct characteristics of Phase of Illness are (1) its relationship with needs and resource use and (2) the individual and family as the unit of care. The term 'episode of care' is used to define the period of contact between a patient and a provider or team of providers that occurs in one setting, beginning with the first contact with the patient and ending at discharge or when the patient dies. One episode of care may comprise one, or multiple phases; mean number of phases per episode has been reported as 1.68 for inpatient care and 1.31 for community care. 4 Phase of Illness was originally developed, through clinical consensus, as a key component of a casemix classification for palliative care. 4 Casemix classifications categorise patients into homogeneous groups of need and resource use on the basis of key predictor variables and, in addition to underpinning reimbursement systems within healthcare, provide a means of capturing and communicating patient care needs. In other areas of healthcare, especially within acute hospital-based specialties such as surgery and orthopaedics, diagnosis and interventions often form the basis of casemix classifications, as in the healthcare resource group system in England. 5 However, in palliative care, diagnosis is a poor predictor of need and resource use, a challenge common to some other areas of healthcare where improvements in quality of life and function are the goals of care (such as psychiatry, psycho-geriatrics and rehabilitation medicine). 6 Phase of Illness was thus developed in response to this challenge, as the key clinical variable within a casemix classification for palliative care in Australia. 7 The original definitions of the different phases have been reviewed in recent years with little clinical call for change. 1 Phase of Illness remains the basis of the most recent iteration of a casemix classification for palliative care in Australia and has recently been introduced in England in this capacity. 8, 9 It is important to know how Phase of Illness behaves alongside other validated measures of symptoms and needs in palliative care. A recent study across 10 palliative care services in Australia reported fair inter-rater reliability and acceptability. 1 But there remains little published evidence on the association of Phase of Illness with other validated measures of clinical needs. In order to address this knowledge-gap, this study aims to 1. Describe the distribution of (a) function, (b) pain, (c) other physical problems, (d) psycho-spiritual problems and (e) family and carer support needs, by Phase of Illness; 2. Examine, using multinomial logistic regression, associations between these five domains and Phase of Illness. March 2012 and December 2013 from patients attending three palliative care services within the South East of England. These data were collected as part of a pilot data collection following recommendations by the independent Palliative Care Funding Review in England. 10 The hospital support service ('hospital') provides a specialist consultative and advisory palliative care service within one hospital site with approximately 1000 beds. The inpatient palliative care unit ('hospice') provides on-site, 24-h, multi-disciplinary specialist palliative care to individuals with life-limiting illness within a 48-bed facility. The community palliative care service ('community') provides specialist palliative care services to individuals within their primary place of residence, including advice and support to general palliative care providers in the community. All adult patients attending the services over the time period of data collection were eligible for inclusion in this analysis.
Methods

Setting and participants
Data collection
For each participant, any member of the specialist palliative care team (i.e. doctors, registered nurses, nurse practitioners or social workers) with knowledge of the individual's clinical status made an assessment of Phase of Illness, along with function, pain, other physical problems, psycho-spiritual problems and family and carer support needs, at entry into the service and at each subsequent change in Phase of Illness (determined by the palliative care team member as defined above). Function was measured on an 11-point scale, the Australia-modified Karnofsky Performance Scale (AKPS), anchored between 0 (deceased) and 100 (best possible function), demonstrated to have good face and construct validity. 11 Pain, other physical problems, psycho-spiritual problems and family and carer support needs were all measured using items within the Palliative Care Problem Severity Scale (PCPSS), rated as 0 (absent), 1 (mild), 2 (moderate) and 3 (severe). These items have been demonstrated to have good inter-rater reliability for the measurement of these domains. 12 Clinical and demographic data were extracted from the clinical record. Trained administrators entered data into Microsoft Excel, which was then imported into SPSS version 22. The data were anonymised at point of extraction.
Statistical analysis
All analyses were undertaken using SPSS version 22. Analysis was restricted to the first phase within an episode of care. Where an individual had more than one episode of care, the first episode of care within the time period of analysis was used. This approach was adopted to satisfy the assumption of independence of observations necessary for the analyses. Case is closed.
Sample characteristics were described using mean and standard deviation (SD) for continuous variables, and frequencies and percentages for categorical variables. Function, pain, other physical problems, psycho-spiritual problems and family and carer support needs were treated as continuous variables, and described using the mean and 95% confidence intervals (CIs). Phase of Illness was treated as a categorical variable. Comparison of AKPS and items on the PCPSS across Phase of Illness was undertaken using one-way analysis of variance (ANOVA) where assumptions were met (or Welch's ANOVA in the case of failure to meet the assumption of homogeneity of variance). Post hoc pairwise comparisons were undertaken using Tukey's honest significant difference (HSD) test or Games Howell test as appropriate, accounting for multiple testing. A multinomial regression was then undertaken with Phase of Illness as the dependent variable. AKPS and items on PCPSS significantly associated with Phase of Illness in the univariate analysis were entered into the model in one block as main effects. We hypothesised that symptom burden would be highest in the unstable phase. We therefore chose to present the analysis using the unstable phase as the reference category, to enable assessment of differences between this category and the other categories of Phase of Illness.
Ethical approval
The study used data that were fully anonymised and therefore did not require approval from a research ethics committee in line with King's College London's Research Ethics Committee procedures. The protocol for data extraction and analysis was approved by Caldicott Guardians within the participating organisations before commencement of the project.
Results
Sample characteristics
The initial sample comprised 1317 individuals, who experienced 2354 phases of illness, within 1578 episodes of care. The first phase within the first episode of care for each of these 1317 individuals was used for the analysis; this consisted of 241 stable phases, 618 unstable phases, 336 deteriorating phases and 122 dying phases. Table 2 outlines the sample characteristics. The mean age of the sample was 72.9 (SD ± 14.1 years). Fifty-one percent were female. Seventy-one percent were based in the community, 15.2% in the hospice and 13.7% in the hospital at the time of assessment. Seventy-five percent of the sample had a primary diagnosis of cancer.
Level of palliative care need by Phase of Illness
Function, pain, other physical problems, psycho-spiritual problems and family and carer support needs varied significantly by Phase of Illness, as reported in Table 3 and depicted in Figure 1 . Function was highest in the stable phase, lowest in the dying phase and higher in the unstable phase than the deteriorating phase; the difference in function was significant across all pairwise comparisons (at p < 0.05). Pain, other physical problems and psycho-spiritual problems were all significantly higher in the unstable and deteriorating phases than the stable and dying phases (at p < 0.05), with higher pain additionally discriminating the unstable from the deteriorating phase (p < 0.05). Family and carer support needs did not differ significantly between the unstable, deteriorating and dying phases, but in all three phases were significantly higher than in the stable phase (at p < 0.05).
Multinomial logistic regression
According to the procedure outlined in the 'Methods' section, a multinomial logistic regression model was fitted to the data, with 'Phase of Illness' as the dependent variable, and AKPS and the four PCPSS items entered as independent variables (Table 4) . A model containing all five variables provided a good overall fit to the data (Pearson's χ 2 = 1516.796, df = 1779, p = 1.000) and was significantly Table 4 reports the odds ratios (ORs) for the association of AKPS and the four PCPSS items with Phase of Illness, with unstable phase as the reference category. The results are consistent with the univariate analysis, although with some exceptions. In the multivariate analysis, other physical problems were higher in the dying phase than both the deteriorating phase and the unstable phase, and the differences between these three phases did not reach statistical significance in this additional analysis. Family and carer support needs, in addition to being lower in the stable phase as compared to all other phases, consistent with the univariate analysis, were also significantly higher in the deteriorating phase than the unstable phase (OR (deteriorating vs unstable) = 1.23 (95% CI = 1.01−1.49)). In additional analyses, the difference in family and carer support needs between the deteriorating and unstable phases reached significance after adjustment for pain alone, significantly higher in the unstable phase, (OR (deteriorating vs unstable) = 1.25 (1.06-1.48), p = 0.007) and retained significance after adjusting for function, significantly lower in the deteriorating phase (OR (deteriorating vs unstable) = 1.20 (1.01-1.42), p = 0.034).
Discussion
Main findings
In this study, we have described the significant differences in palliative care needs (as represented by measures of function, pain, other physical problems, psycho-spiritual problems and family and carer support needs) according to Phase of Illness. The variance in Phase of Illness was not accounted for entirely by AKPS and the selected items on the PCPSS; however, demonstrating that Phase of Illness captures more than the combination of these measures. These findings underpin the value of Phase of Illness in clinical practice as a measure of overall clinical need, and potentially as a determinant of resource use to meet those needs.
Considering the characteristics of the individual phases, these were consistent with the definitions outlined in Table 1 . Thus, the stable phase was differentiated from all other phases by higher function, lower other physical problems and lesser family and carer support needs. Furthermore, a lower pain level distinguished the stable phase from all except the dying phase. The unstable phase was discriminated from all other phases by a higher level of pain. A lower level of function distinguished the deteriorating phase from the stable and unstable phases, and the dying phase from all other phases. These results, while largely anticipated, illuminate the constructs used by healthcare providers when assigning Phase of Illness and serve to illustrate that Phase of Illness has clinically meaningful relationships with validated measures of function and problem severity. A number of findings deserve further consideration. While psycho-spiritual problems varied significantly with Phase of Illness in the univariate analysis, they were not associated with Phase of Illness in the multivariate analysis. This may reflect the limitation of a 4-point scale to sufficiently discriminate between higher and lower levels of psycho-spiritual problems. The PCPSS has demonstrated good inter-rater reliability but it is yet to undergo further validation. 12 An alternate possibility, however, is that psycho-spiritual problems are addressed over longer time periods than a single phase, or may be less likely to trigger a change in care plan, and hence Phase of Illness. Psychological and emotional support has been incorporated within sets of quality indicators for palliative care and the possibility that such symptoms, of themselves, do not trigger a change in the plan of care and Phase of Illness, is of concern and requires further investigation. 13, 14 The finding that family and carer support needs were significantly greater in the deteriorating phase than the unstable phase in the multivariate analysis was of further interest. Pain (highest in the unstable phase) has been demonstrated to be positively associated with caregiver burden. 15 The difference in family and carer support needs between the deteriorating and unstable phases reached significance after adjustment for pain alone. Reduced function, a feature of the deteriorating phase, has been associated with increased caregiver burden. 16, 17 However, the increase in family and carer support needs in the deteriorating phase compared to the unstable phase retained significance after adjusting for reduced function suggesting there are other factors -in addition to reduced function -driving the higher family and carer support needs associated with the deteriorating phase. Of note, we did not explore the role of place of care as a driver of family and carer support needs. Place of care is conceivably associated with both Phase of Illness and family and carer support needs, and was not adjusted for in the analysis. Future studies should focus on understanding the role of place of care and other potential factors in mediating increased family and carer support needs in the deteriorating phase.
Finally, it is of interest that the combination of PCPSS and AKPS did not fully account for the variation in Phase of Illness (accounting for 49% by Nagelkerke's pseudo R 2 ). In making the determination of Phase of Illness, this suggests that healthcare providers are taking considerations beyond the combination of AKPS and PCPSS into account. In this sense, Phase of Illness can be considered to capture clinical information in addition to the combination of these instruments. We examined only the relationship between the absolute values on the PCPSS, AKPS and Phase of Illness. It is conceivable that change in these dimensions is a greater determinant of Phase of Illness than absolute values.
Strengths and limitations
Understanding the relationship between Phase of Illness and existing validated measures of need in palliative care is important and valuable. Phase of Illness already forms the basis of the casemix classification in operation in Australia as well as the newly developed casemix classification for specialist palliative care within England, which is currently undergoing evaluation. 2, 18 A considerable strength of the study was the successful use of routinely collected individual patient-level data to answer the research question, an approach that is both economical and facilitates research on a large sample. 19 The analysis of data from a large number of patients, with a range of diagnoses, in a variety of settings, serves furthermore to enhance the generalisability of the study's findings.
The study's limitations merit further consideration. First, while the use of routinely collected data has its strengths (described above), there are also a number of limitations, specifically constraints in terms of the range of variables measured, the consistency and quality of data recording, and the instruments used. In particular, pain, other physical problems, psycho-spiritual problems and family and carer support needs were all measured using the PCPSS. While this measure is yet to undergo formal validation, it has good inter-rater reliability and has been used extensively in the Palliative Care Outcomes Collaborative, a national initiative in Australia to collate and compare patient-centred outcomes among palliative care services. 3, 12 However, the four 4-point subscales may be limited in scope or sensitivity to capture the full range of problems experienced by this population, which could account for some of the unexplained variation in Phase of Illness in the multivariate analysis. Other instruments, such as the Palliative care Outcome Scale or the Edmonton Symptom Assessment Scale, could be considered in the collection of patient-reported outcomes. 20 A further limitation of this study is the risk of sampling bias. The study sample is broadly representative of patients receiving palliative care based on gender, age and diagnosis; however, lack of data on individuals not included and reasons for exclusion limits our evaluation of sample bias. 21 Future studies relying on the use of routinely collected data would be strengthened by characterisation of all eligible individuals within the service over the time period of analysis, independent of their inclusion in the final sample.
Conclusion
This study, to our knowledge, is the first to examine the association between Phase of Illness and validated measures of palliative care need, including function, pain, other physical problems, psycho-spiritual problems and family and carer support needs. The findings are of great importance in providing an understanding of the metrics used by healthcare providers to inform Phase of Illness and in characterising the nature of the different phases. Furthermore, they provide necessary and timely evidence to support the use of Phase of Illness as a measure of need within palliative care.
